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5 LINE DRIVE CIRCUIT 17... CONTROL LINE 
11. . .CURRENT-WRITE PIXEL CIRCUIT IB ... HORIZONTAL SCANNER 
16... SIGNAL INPUT LINE 15... DATA LINE DRIVER CIRCUIT 

(57) Abstract: When current-write pixel circuits are used, data must be written in the pixels line-sequentially. An active matrix 
display in which current-write pixel circuits (1 1) are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to 15-m) so provided 
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as to correspond to data 1 ines ( 1 3- 1 to 1 3-m). The data line driver circuit ( 1 5) holds temporari ly image data (in this working example, 
luminance data) and supplies the data in the form of current to the data lines (13-1 to 13-m). Thus image information write drive of 
the pixel circuits (1 1) is performed. 

(57) mm-. 

*mm$:'vft : D>&m<$>%o mmm^^mmm^i l^hu^x^ciai 

LT&57?7V 7"? N U ^XlSSgffc^^T, =r-$U 13-1-13- 

m<D^^\ztm^xmn^ntzmm<Dm,m^y^ nm^ (cd) 15-1-15 

-mA^fcSx-^ifcF^-f/llHll&l 5 SiStt* :©f-^«F7^/t|aiKl 5 
X^r-ZWtl 3-1-1 3 -m©&* £J;oT&®£III&l 1(^ 

-r § i® # it # <d m % # m m * n ? £ 3 -r s . 
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5 

ft ff # If 

WflEL (electroluminescence) ttdt) 7^ x-Y ^7 h 

* * & ffi 

xVX7>^^^Tfe|Wl^T^§o 

V^S, ^fc®5g^iS0x>f xyi^Tf&5fcfe> ^JI^XTV-ffcit^T 
25 ^Wfi:2t^t<iia:5. 

fiELfVxyHfc^^tn «sf^^wi^ ^ commit 
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bxm& (A°y>7*) vhVZZttty&r-jJvhV&Zttt&nzz.t 

5 (Thin Filn Transistor ; TFT) tcfcoTMfllfS^ 7^f-f ^hU^X^S 

Osteins UDfNfflfcte. ^H#t^5, 6 8 4, 3 
6 5^#, W8 - 2 3 4 6 8 3^$g£#fi) 0 

io z.<D$£&M\z&zm%mmz, m3 3fr*>mp>frte&5^ (M) 

3&«jE«aSV d d^^nfc^EL^l 0 1 t, PW>^t«EL*fl 
0 1©AV-H (i» fcgN&Sn, V-X«$n&TFT10 2t, TF 
Tl 0 2©y-ht^^>r ; t©MfcStt$nfc4 i ^^'>^l 03t, HK> 

^tft i o 2©y-Mc, v-x^^no6^ y-h^giios 

15 £Wnti$nfcTFTl 0 4t$tt5Mt»oT^. 

tiEL m=^U% < <Dm&&ffi&&& 3 OL ED (Organic Lig 
ht Emitting Diode) £P?fc£tt5 C bfc^T, BI3 3 £«fctf*0te© 

IB 43 ^ T , OLEDH tt&f b Srlft £ § fc'0 T 

20 ±fBM©®^tH^CDij^tt^<Z)jiDT^^ 0 0 5 0*&£8 

^ftSi (^Tft T-^I10 6ttf^«fVw$M 

TSfc, TFT 1 0 4^IbT^rt/V>^ 1 0 3^S$fc«M$n, TF 

t i o 2<D?~-hnmtm$7L&n&:vwtte&. mz, &&mi o somite 
wmtmm (turn f&k^) t-rst, Miio5tTFTio2t« 

25 *^CWfo-®0«l$n«^ TFT 1 0 2©^"MfiWtA'^ 1 0 3 tJ;o 

2 



WO 02/39420 



PCT/JP01/09735 



•tUT, TFT 1 0 2 43«fctfOLED 1 0 1 IzMtlZmmt, TFT 1 0 2© 

^- h • y-xft*ffiVg s fcj&Dfctet&B, oledioi ^©miTfHifc: 
*Dfc»*T?5S3tb«W-«. jli*l0 5SaiRlTT-^«10 6te: 

t J: 5 b u # xmz&WfML^ fe&m ii2-i-ii2-n zfe&mmm 

y-in) 1 1 4*6f-^Il 15-1-115 -m£jIbT#£&&£fii9jg 
^0£<*:&^S, x-^fctftm*, £S«t n :££&3 0 

£19*5 • ^flffl^xVXyV-f Tfi^Jt^So 

X? (TFT) «3tl§o ^©TFT©MOT^n§7t;i/ 
77^'>'J3> (*ft»'>U3» ^'Jy'j3> (#ISI'>'Jn» 

25 tft e> ^a**^ v> tt^<^&nxi/^. 

3 
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5 JH> |itl-X$U:K:?«L&TFTTt), fObt^ttV t fcJ^Tgtg' 
mV, i^iaoTttlVKi!f^<afeinWi^ 0 

oTTFTCDb^WlV t hjWf&'CK utll^S. ^tlfcckD, OLEDHi 

^ii*M©®*nrKs«i*bT^§ (ar^itwo o i - o 6 4 8 4cd&?& 
15 mm) . 

s s tgi^tlfeOLED 1 2 1 KH>^OLED 1 2 1 07V- 

T) $n&TFT12 2t, uOTFT12 2©^l^^7>Ft©FltCii 
20 $nfc^t/Wl 2 3t, y-h^TFTl 2 2©^-M:^n, 
^ii3nfcTFT12 4t, HK>d»TFT124©HW>fc, 7— 
"T — $m. 1 2 8 £, 12 7 fc^n^tl^^tlfcT F Tl 2 5 t 

, FK>^TFT1 2 2, 1 2 V^^TFT12 4, 12 

5 ©&F W>fc, y-h^»ll 2 7l:^MI^teTFTl 26i 
25 mSifilctaoT^S. 

Z.(DmW^\ts TFT 1 2 2, 1 2 4^:bTPMOS (MlfSS* h 7 > 
4 
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$) , TFT12 5, 1 2 6 ilTNMOS^^T^§o Z\(Dm^m® &mW] 
T5^-f $>^f-h&]8 3 6 (A) - (C) fc^to 

8 id, Mlflgidj^Dfca^I w^^-fo CCl^Iwfi, TFT125&IL 
TTFT12 4t^nS. TFT 1 2 4id^Tsy-h ■ V-XKH 

10 KVgs tt§„ TFT126f:J;oTTFT12 4©^- h 

• >mmmztix^%(Dr\ TFTi2 4iifiiftii«tim.. 

ioT, &<*n£>nfcMOS h:?>^X^©5£idLfc#^T 

Iw=m1Cox1W1/L1/2 (Vgs-Vthl) 2 (1) 

o (1) 5Ud£V>T> VthlttTFT1 240l^I, MlfW 
15 *rVT<D$mm, Coxl^fil^&tJO^h^i, Wlttft^i, 
L 1 Kft^MT^S, 

^il, OLED121f:itl§l^Idrvtni, dCt^Idrvli 
OLED 1 2 1 tUmzWm^nrzTFT 1 2 2tdJ;oTm^M#Mffl£ft§. 
El 3 5id^f lH^tHl^T^> TFT 1 2 2©y-b • V-^KtE^ ( 1 ) ^ CD 
20 Vgs fc~SrrS0*C, TFT 1 2 2^fnfMT?ijf^t"§<h^^1-n«\ 
Idrv = M2Cox2W2/L2/2 (Vg s -V t h 2) ! ••• (2) 

-hteWz, MOS h^>^^^«S5fti««1?»^TS*#tt, -IS id, 

I Vd s |>|Vg s -V t I (3) 

25 T&Sdfctffcl&ftTto*. (2) 5^ (3) 5£©fc/^*-*<0£ftfi3: (1) 
T^ilwl^T^^o ddT, TFT124iTFT122iH /h£fc®3ftl*3gBfc: 

5 
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ia&bT$J5fc£nSfc», mm±s Ml = tf2, Co,xl=Cox2, Vthl 
= Vth2i#^6n§. T&£, (1) ftt (2) 5££^£>^fc 

I drv/I w= (W2/W1) / (L2/L1) (4) 

!VthOig#:^;l/ffi^ feS^li/U^H«&^VifctbTfe, O 
LED 1 2 1 \zUtL%mffi I d r v &IEHfc«£&^m^ I w\Z JfcfllT % (DT, 

Mtbt, oledi 2 KDmytnm^iEm^mm^^o m%.&, mzwz 

=W1, L2=L 1 ta8W-rn«, Idrv/Iw=L fiP"&TFT#tt0tf5 
10 o^fc«J;&1", »€rai*««6IwtOLED 1 2 lfoflgnsmaEI d r vt^K 

(mono 1 i th i c) fiMfiaoTSI^ns. bfc^bT, 

M*jRO#^, &§^®lSf h>5P0^^gM0^J|t 
gbTIl S^*;i/£/Wl^g&0F^ 

fc«5fc«K ■»3»Oflliltt't»ElllKy5 i a:^<DjS^6fe, ±M • iff* 
25 m<D&7*£W:G>mWz}$!Eiftifi$>& a 

±bbo r/\ o ^;HW0F5-f ^sd^a"^ (^^x^ 

6 
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t%%>&ifl, TAB (Tape Automated Bonding) J; ^ T/\°^^ (tf^XS 

h%M3 8 (A) - (F) fc^Tc 03 7H^^T, 0 3 4 tfflmBfrlZ 

10 ^-ff^#LT^bT^S. 

HI 3 7 tfeUT, x-^H 115-1-115 -m©#-«i:| 1 1 

etciiDm^-^Hswi-Hswrnr^^snt^So fit, ^ns 

y^HSWl-HSWmft Tfc^X*^ (H S CAN) 117^5JHS 
# ffi # $ n 3 Hwe l-wemlct^ton/o f f0J$P£;n3o tR¥ 
15 X-T s/fHSWl-HSWm^iWX^ttl 1 7BTFT"l?*^h, H 

h c k#A#£ttS. 7jc¥X^^^-l 17(t @3 8 (A) ~ (E) t^-T«fc5 
20 J^D&cM^T^D) CMbt, #¥*<y^HSWl~HSWm£8ft 
7fc¥X-T yfHSWl-HSWmC^B, WHwe 
(teifi) s i n $t-^I 115-1 -f-^Il 1 5 -raCi^S. Ctl\Z 

#JH^^Tfft>n^o r-^ii i s-i-T^iiii 1 

7 
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7K?<k-?\z, m^nrc^m±(DmmizMLx^n^jv(D^mz$mBnrc 

8 
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8 &mj&?z>nm\*7'(rtm&cDi~cDm<Dm&*>* ^nst^/u;^ 

25 fcl&jKf r/ny^ST&So 

02 (a) ~ (k) mimnmmim%72irjy^hV2xm^mm 

9 
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0 5 (A) ~ (D) «, ^llilK^fc^Sx-^^H^^AlHlg&OIlIg&S&^CQ 

5 

HI 8 ft *5S^©^ 2 »lKl^7^f^ 7*V h U 
10 09 (A) ~ (J) tt, f2ilII}li§7^f^^hiJ^XS^gt 

15 H12S, I 2 iWI©l© WltCi^T^f-f h 'J 
© * j£W £ 7 n y * B T * . 
Ii3ft i 2 ^iflo $ e f M i:i § 7 ^/ f ^ 7^ h 'j ^ xii 

20 01 5 (A) ~ (C) H4|n!^!jfc^§x-^IIF^-r/^^(D|pI^I{i^ 
25 M(^t7'n>^^So 

10 
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120 (a) ~ (g) mGrnmuzmz^-zmF^-i nM$&<D®^mft 

.5 HI 2 3 (A) ~ (D) ^8|llKMfcfl5-5x-^«H7'rA*lllK©IiIj^ifr^ 

H2 5tt, f£8|Il^M©£Sfcffi©^MJ&^t~[HjraT&S 0 
02 6 (A) ~ (D) f 8 6 ti©^fci5T-^i F 7 

10 -lVt0B&©HKI&fts©^-r ^ 

1212 8 (A) ~ (C) «, i4i»W§r^TO^h'J^»g 

15 02 9fl *fg^(Dm5^^*J^^§7^^^^VhiJ^XS^^g©^ 

0 3 0 H 5 i»ll:|§7^f^ h U U - 

(LK) CMSP^§@T^§ 0 

20 j$$i£^r y f? mr&% a 

S3 2 ienwMsr^f'f h u * x^^s* t u 
s^-s^? (pc) ©^£i£irr30T&£o 

m 3 4 ^M^ig®f^©7^T-^ 7v h u ^xi^gfici $m£^t 

25 ^ny^0?2&§. 
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§ 0 

036 (a) - (o ft&w\z.%znmm%&&mmm®&<DM&W!ft* 

03 8 (A) - (F) M»M®7^T^ F 'J ^Xltigi 

10 

[g 1 ftffi* ft] 

H^t (!l*!Hltt) SITOn2t:©iSil2-l~12-nt, &H*K:lIIfc 
^^.^WlfT-^SM-rSm^OT-^Il 3-1-1 

20 i^nti^. 

±WB^^«c7)^^fctt, 1 2 - 1 ~ 1 2 - n ^S^KffS^^ 

KjUHfel 4Mlj-Btl?>ttfefc, x-^3Hl 3-1-1 

^hf^ma^i 5^i^etiT^5. 4Bm^>7M/ 

z?Z#frbt3iQ* #te3i«©ffl**35«5fe3t»l 2-1-1 

^JgOfciftF^'f (CD) 15-1-15 -mfcioTi^SnT^S. 

12 
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15-1-1 5 -mfci, &&fim^-$Bl 3-1-1 3-m<D&-M\zmffi 
x-^IIH^-r A®^1 5©m^F^-rAIUj^l 5-1-1 5 -mfcfci, 

T&fc>t3, t-^I1 3-1-1 3-mttK:K>t6n&«»H9-f;tlilKl 5- 
1-1 5-m^-©^AA«ll6^I/, ^nS^WWfcffifflU^^H 
tT"^^DM§ff^. ^SKF^niUB&l 5-1-1 5 -mfcte$ 

10 zMPX*^ (HSCAN) 18^6, 2 w e A 1 - w 

e Am, weBl-weBmW$n§. 

7K¥X^^-1 8 fcfci, 7K¥X^-h/\°;^Xh s p:fe«fctfzR¥#ny£te-$h 
ckM^. 7|c¥X^ 1 1 1 8 ttii^5/7 h ^ct 02 ( 

A) - (K) <D?-(5.>!f i ?'r-h\zm't&5\Z, 7jc¥X^-hA°;i/Xh s p(Z) 

15 #¥*ny*flrthck©j*£ Cft5±# t) & «fctf]fc5TJ&* D ) fcjfthft 

LT, lfMSil^weAl~weAm, we B l~we BmSIIMit 
So ^«ff^flMfweAl-weAra©^», 
Wf-^weB 1 -we BmV&tlzMLX^mtlfc?^ $.>tfffi&\Z&Z>o 

±mmm<Dm 1 initio 7*v h i^^i*s8«i:*^t, ® 

LED) ^ffll^tifefc, 4^©TFT hM^Iim^i)^ h 7 >>> 

13 
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^&A12 6£Ji^«il£^T»JI2 7*^lfcft, ^C0^I112 7 ©±fc 
IT, Il©ig2 2 tl2 0tl2 8 t©^fcit^«JBEE£PPilp-rSJl tT, 
10 ^(DWriELm^ (OLED) ^^M^IU^T^, i:$LfeJ;5>fc, mW)M 

fc, TFTfj;^©0^fiaoT^n§. ««Eb*7-f nUKl 

15-1-1 5 -m*^f Lfe^/^;i/±fc*!JtS^5ttJa:<, /Wl^K: 
[fg 1 MSS^J] 

04«, x-^f^k Aiiimi 5**»^*r«*»EF7-r nun&i 5-1-1 

20 5 -m©*#WftlHlgS«ISS*riilKHTf*«. H^F^-f AtU^l 5- 1 

~1 5-mCD#*tt^<BICIlIK«*fca:'3TViS. 

EI 4 5 91 3 fc, 7^138^ 4^0TFT31 

~3 4*5«fctf 1^©*"WV>*3 5d^i^tlT^5. 21 ©EJj&ftfTte, TF 
T 3 1-3 4©t<TSNMOSTiilT^§^ ^tl^T^oT, cn 

25 ^pisn^fe^T^^v^o 

04K*Vit, TFT 3 1 itt<D V-X^gi$lltMS«bTV^. 
14 
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E0DTFT3 l©FW>fc, TFT 3 2, 3 3 0^V-^i«TFT3 4© 

fw >^n^nsi§tiT^§. tft3 2«, ^iofw^maai 

flWfwe A^Xt>tl% 0 TFT33I1 %<D H W 1 3 fcg^ 

demons. TFT34H -^©V-X/^T F T 3 1 <Dtf- h\Z&M%n 
^BW. TFT 3 l©^h^TFT3 4(DV-Xt^7>Ft©fll: 

io ^tfc, ±mm^(Dmmv9^/mm0mmmmz^^T, 05 (a) ~ (d) 

m2<Dm%&&mmt^weB*mzmuikmtirz> a zz\^u, mm^mu^ 
)V(D^m^mmxmtvx^^ a zziz, mmm®m^de%immm (zc 
15 rm&u^jv) t?%o ^0«Ti^AAi 1 6 cm 1 w©iMc s § 

mm-tZ>Z.t\Z&y, TFT3 2©V-X^MbTTFT3 llzm^^WMl 

Z\<Dt£, TFT3 l<D*f—b- h* K >SIttT F T 3 4 tio Tt^t.® 
»$nx^5©T (3) 5£#j&£U TFT 3 n*IS^fSI^Tl&f^r 5. 

20 ^©^-h ■ v-x^m, 

Iw=/xCoxW/L/2 (vgs-Vth) 2 (5) 

T^Sn^tffVgs ZZX\ VthteTFT3 1®bf^I, U 

n**?v7<D®W}m> cox umtmm^rcr) hmm, w«3^*;mi, 

h<\Z, ftf, I 2 <D»t e B 1/^^ 1 1 TT F T 3 4 

15 
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il^ittS. Ctl\Z<kiQ, TFT3 1 (Dtf-h ■ V-^FIt^CfciffiVg 
s^t/^3 5t«t5Tft^nS. ^^T, fill ©#£^«Pjf-^we 
A§fiWiLTTFT3 2 &#2*®tfc8i & - t £ t) ^ *iIH7<A 

5 CD@^H^-f AHIKfc^LT*#3a*Sff5C:t^T€r5. TET3 3tt 4^ 
n-sZ. 3 5 CD^mjEV g s fcS^HTT-^I 1 3 &»T§ 0 

iJRffitL, L*^ftTFT3 2S*iM«fct5, BP% T F T 3 2 fcftfc 
TT F T 3 4 5 Z. tli\ m&T-& <D*%&fr%fa$£\Zft5 £ 

10 ttf^^Zo Z.ZLH\ tilCS«lt§T-^S, &2 0«$&*fWI?flM§- 
We B»0t&5|^Ml?WW^^ JE-CD^ttffiJSOffi (011 

i**te5fti««T»^bTVintt, tft 3 1 samstSEn 

15 I d = /zCoxW/L/2 (vgs-Vth) 2 (6) 

20 5 ©mjEtticas^T, is^fciiiti^iUiiiitf-Mi 3 
e«KS&*r-5«itiswr*. z<o\zz<Dmmz&^T, (5) a, (6) ^^©^ 

25 m^t, a 1 tsti 1 iwitisr 7^ h 'j^xiiiiic^ 

16 
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y-inm^l 5-1-1 5 -m t ITH 4 0«i»§&*iS^ P AIUS&£ 
fflVifc^OS&^C^ViT, 02 (A) - (K) 0$-1^>sf?-^-h\zm-3^ 

5 *¥^p^^fii#h c kom&fcftt&isT, mi, m2(Dm%&&mm^we 

A 1 -we Am, weBl-weBmSi«t5, £ UTr, »^&^»P€ 
^weA ffMMIt^weB 1 -weBmO^t 

tlTW^$>^intl^„ @Jtx-^ s i n«Ctie»(^#^^^Mf|l 
ff#we A 1 -we Am, we B l~we Bmi^fbT, If -5f 1 6 ^ 6 

io mmmw^xii^ti^o 

15-1-15 -mfcWS'r-* s in^fMns. 

15-1-1 5-mfc*#jA^^Tbfe^TM^^<h$^ bTr^ 
15 113-1 1 3 -m#M/£n§ 0 IKM'JWf #d e /»£R^li©£ 

k#@e>j£Sc$ii 2 - k^jg^^nr^s©^ ^ni2-k^^$n 

till 2-k&#Mtt§if^«Tt§^ 02 (A) - (K) 

20 oTfcD, f^iA^HTSTfi^if^T-^ 

A»1/^f»$0 fc, *«£K^-f nUTKl 5- 1-1 5-m^(Dm^&frt 
, T^fcl 3 - 1-1 3 -m©K»*S'>y7;VK:fffcnSfc«>, Hfri^l^k 

^tj-^ smks& ^ m# £ m § c t turn u v> a * . 
25 m2®mm 

ntMF 7 -TAHITI 5-1-1 5 - m<Di&<Dm&M&ttTM&m'T?$) 
17 
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%7LX, TFT3 1ti«CSi0^ MB.?- 2 s i n^ff ii^KiS 
SJ^T«jf^*rs>f >tf-^>X^fflb^>vX^, IP15TFT3 1 fc^M 
5 #lJ;Lk£T F T 3 2 ^LtiiLfcMt^ 

mmj%cs(D&t>mmwwH±mB.icfc(Dx\ ®&<D&mm4<DTFT3 

TFT 3 lte^-b • ^H>WTFT34iaoTfIi$n, 

^xmmmmxm^r^ct^m^xx, Mosh7>^^©s cd 

l/Rn = nnCoxWn/Ln (Vgsn-Vth) (7) 

20 £f#5„ TFT 3 lJ^NMQSTiSOT?, ^fc/^^-^fcte^ 

n§#bT^bTUS. RnttTFT3 6 ^ S^fctt^ffiSiT 

-f y^T?*»3ffiM#ffi&M*rS^ TFT 3 ltC]t^T+^^^iSKffit^S 

25 (l) (7) 5£«fc?K 

Rn = l/V~ (2 MnCoxWn/Ln • I w) (8) 
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£#5. ?1Zp%, TFT3 1 OA^g^Rnttt^E^ii I w0¥MH^ 

5 r = CsXRn (9) 

§lCs^ffi;ifcaDW. ^CD±, 5fet^fcJ;5(C, TFT 3 1 ©A 
*it&^B#^£0t£t-£fc&K:te, (9) ^J:!9, T F T 3 1 ©A^»lR n 

< 0 TFT 3 1 ©Wn/L n&^f <tSoi^5h5jJ», ^© 

£D/i^&^-hm«'i'iTTFT3 i^\mr^^h\zu^>t^, m 

TFT4 O^l^nM^Tijf^bT^^it" n«\ ^tfcl8fc*ViTtt, MOSh 
7>y7^^ (1) tfot, 

Iw=/ipCoxWp/Lp/2 (Vgs-Vtp) 1 (10) 
25 ^Du^o TFT4 0^PMOS^§©T, fclfci 
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H 6 (DHJ^ma, {f^AM$l 6*JTFT4 0©V-7T$SIitW 

Iw=AipCoxWp/Lp/2 (Vin- 

Vg- I V t p I ) 2 (1 1) 

jf-%X*lil 6CD«JE43J;tXTFT4 Ooy-hmjETSSo 
(11) 5£©W32£fs^A;Ml 6 0IEV i nTf^tn^ 
l/Rp = /ipCoxWp/Lp (V i n-Vg - I V t p I ) - (12) 
£#£ 0 RpBTFT4 OCDjf-^AMU 6^5MWtftO, £tl#Mf 
10 6©A£ffitriTfcS. (11) ^ (12) SiD 

Rp= 1/r (2 At pCoxWp/Lp • Iw) (13) 

r = C s XRp • (1 4) 

is jitTftst^t&on (i3) a, (i4) s:icj;n«> m^^miEWL 

fiTFT3 1tHt5A7^-^ (Wn, Lnfc2) tii^<, P3^*;i/T 
FT4 0 fciotftSStV^ f^t)^, TFT4O0Wp/Lp 

^f<i8fetna, (13) ^t«fcoTffi*k:m#A*3lSl 6©A*»lRp 
£/Jn£<-TS££^T#, (14) ^ti^T#^*l&^©^IS:^/h$<^ 
20 &ZLtifit>ft&o f^iiIw©^$^TFT3 1CA5^-^ 

25 /uji/t/^Mi©iiic s t0mo)mm^M j p, mmmc s ©m^jm 
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mos h^y^x^mmmmrmi¥t^r^o^mm)&(D < kviz o) 

Vd<Vg+ I V t p I (15) 

W 

TFT 3 1 fi^oy-h • HW>^TFT3 4CJ:oti^MSnT^ 

$5^ JinttTFT40©l'W>ttVgn*So l/fc#?*t\ (15) 

V t n<Vg+ I V t p I (1 6) 

15 LTc^-dX, TFT4 0*&mm®T!mft'2#%fc®fc\Z, (16) 5£#J5£D 
A^Ht, ^Vfm\Z\%, htf V g = 0 TfffltSi^fcttV t n< 

±S£LfcJ;5Kl, TFT3 1tt^ICSi:©^:, — 9 s in©t^ 

20 MStWDli«t§^>tf"^>XWh7>^X^ P 

25 SifD^OgM^ **«CS©fl*ftIi!l«1-5 21ij5«T?*S. 

fcfc, *HJ^f!|T«, Pft^!/TFT4 0$TFT3 1tlTliCSton 
21 
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^ s i n WTijf^t-^ P <?*r*)VT FT40§N?t^V 

TFT 3 2 fcft&TKtt, I©PftWFT4 0 fc-f > tf-^X^^X 

(hi6©tft32) <Dmmm^mtc^^x^\zLr%, ±&<Dm&tm 
io M%*T7uy?mr&v, m*. mi tmmw^zum-^m^Uhx^hr 

5 ' 5. 

-r^fc-fe, n i »iTtiT-^i F^-r nniK issi ^©mat 

15 >m&l 5-1-1 5-ffiTlMbT^§©ilMbT, *iIilT«T-^t 
K^-f 5 ' £2 3BJ#0*iftF7<AI§II&l 5 A- 1-1 5 A-m, 15 

B-l-1 5B-mT«ra§o tnS2^©fll«£H7-rniHlKl 5A- 
1-1 5 A-m, 1 5 B- 1-1 5B-mCH jf-%AMIl 6*IbT» 

20 2 2&J#©*fcfEF7'f AIIIB&1 5 A- 1-1 5 A-m, 15B-1-15B -m 
fc&S&fc, 2*©WPI|17-1, 1 7-2£®bTft$^S2^©gBSfrffl 
litdel, de2«^n§. ;Ln&©«»P{f #d e 1 , de2H 

bi 9 ©*-r $ h fc^-r «fc ^ (c, i ^«F H i©jsifflTfi»^M^b, 

25 -\£> 7K¥X^r-V^18«, 09 (A) - (J) ©^ S >^^Y" b fc^l" 
«fc 3 k:, 7k¥X#-h/\°;i/Xh s p©A*H, zk¥#ny£©-#h c k©51# ( 

22 
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-wem», 2^©*WH7-f /tllKl 5 A- 1-1 5 A-m, 15B-1- 
1 5B-mt«$n§, 
5 [£3til&0|] 

ilOfl *«EK^-r;tlHl»l 5 A - 1-1 5 A-m, 1 5 B - 1-1 5 B- 
#l/TiUW5. ■&imz.i%Z>miM\ i; 7'(^Mm%, 3 1- 3 4*5 

io ^^nmmtmvTfcz, 

mt£Z>&U, TFT 3 2£«ktfTFT 3 4 £ 0J$PT£ [II^tf)#IJ$T& £ , £© 
WWlHlKtt, 3^©^>A^ 3 6, 3 7, 3 8 *5^tXl 3 9& 

^M#P^f^weCD«&S^L,TNORtH^3 9 WO-^CXAtbTMt 
15 §o NOR0g§3 9«, $iJfPUl7-l 17-2) 

^^nSWSfriHWfll^d e 1 (Sfcfci, de2) £te#©A#£bTV:>£. 
^(DNOR0^3 9$Miitfc«»Pjf^de 1 (£fcfcfc, de2) W\ it 

iTFT3 40^"M;M$ni.iit)i:, -f >/t-^ 3 7, 3 8 £tbTT 

FT3 20^-M:MSnS. -f>/M3 7, 3 8H HI 2 (A) - (K) 
20 ©*-f 5 h fc&ttSU 2 0»$£#ffl«lte-f|w e B fc^T^H 1 ©# 

^E^SIi^we A0iin^fcffi^1-SjiM^&#b, NORHrS§3 9£ 

®ilbfc«»Pif-td e 1 (£7c«> de2) &^R5i®NF^fc^t5i5i§rTT 

FT 3 2®y— bfc-^^LS. 
±fBM(7)m^F^-f/tlif^t^^T> *©a£*a«iJa:|ilKi&^ttBI4©«i5SK 
25 7-r;tmi&2:NDT*S. Tftfot^ l^f ©f Tt^asnfcMr-^ s i 
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^3 svm&mzm^T, m^^nrcmmmtmmv^mmmr^f-^m 
de2) *immm mu^jv) , m^^mm^w e^mmxm m 

de 1 de2) &aftJRt6£-r<& Z itMi^we©^ 

-f>/t-* 3 7, 3 8 H ^3£Ufc,J;5fc3B5£lHlKS«^bT^5. CKZHV 
10 TFT3 2CMoTTFT3 4S#iItltt§^T, iSll&:r~^«it 

7^;W1 5 A- 1-1 5A-m, 1 5 B- 1-1 5B-m<hbTHl 0O« 
15 ^##^^m^H^^;tIlI^^ffiV^c^©®j^t^^T, 0 9 (A) - (J 

k#g CO^SUl 2 - k<Z»RM1££^T, IKWJWf-^f d e 1 ^#it^£ 

5 A- 1-1 5 A-m) fc^bTiW^x-^s i n©»§&*3&«RlffitfeSo £ 
20 (Dm, 7K¥X^^t-1 8^6«7K¥^n^^hc k ^jSLT^^^flHt^- 
we l-wem^jlll#ffi#£n, M^A^Hl 6H^nt^»ibT)IST-^ 
s inWlO^Aen, ^1 ©x-^^F^i'/t^J^Wit^^^*^ 

25 58JR$fc*B££*u *«£F7-fniai&i 5 a- i~i 5 A-mKtt^nt^s 

r^-^fcbfe^Tf-^ill 3-l-x-^$tl 3-m^lKij$nSo £<2£ 
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ffi\*7-1rtm&l 5B-1-1 5B-m) fc^UTWgf-^s i n 
2#@©^S^l 2-k + 2M$nfet§lCT-^Il 3-1-1 3-m£ 

5 lit?.. 

£cDJ:5f;:, fill, l20f^iH7^A^J («IF7^ A0J&1 5 A- l 
~15A-m, 15B-l~15B-m) ^SIl 2- 1~1 

Hfgg 1 5 ' ^©#£&#.RSK, Tr—ZWi 13-1-13 -m©Illf B l0^§ 
10 «Efel3fe3lE«l«SB^?S«*rS2:t^T?§5fc», T^§H7^AWl 5' ^ 

0#£&#*3£tf 13-1-13 -m©K»K:^^Tfll^aifP^RriSg 

*«£F7-r/t®Kl 5 A- 1-1 5 A-m, 15B- 
1-1 5B-m£bT\ Ell 0 i:iWifMiiSF7i' AHIi&£ffl^fc 

20 5 

mm^mizmmr^Tonm^y^n^i 5 a- i~i 5 A-m, 1 5 b - 1 
25 mmo^mm) . 

JMfcWfcfc*, ilH3ti5l:> ^^L«2 2|c©flt#A*i»i 6-1, 16- 
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2%mW&t£b\Z, nffi\*7^rtM&l 5A-1-1 5A-m, 1 5B-1- 

1 5B-m%moizm¥ftt%i¥frt\z7riy24hL, mm F^-T 1 5 A 

-1-1 5A-m, 1 5B-1-1 5 B-to WSHOSW^Or-^tt 

&^t^A#$u 6 - 1 \z, m<Dtim¥ft(D?~$m%&fr%imA-tiMi & 
5 - 2 ^n^nsfcit^^T^o 

«SK7^/Wl5A-l-15A-m, 15B- 
1-1 5B-ml:^l/T2fif^^t (^Jfc) JWJt-r-^s i n £#£&£r 

*fji»^IC^§= ^lifcbT, 6S3*^JhlS! 
10 tf%Z\tbvimT»&% B 

^(DJ:e>^mrIH^-l'AtHl^l 5A-1-1 5A-m, 15B-1-1 

15 IT, |g4 0|HlKf90fe<Z)3^ffl^6nSJltfc^:S. 

1-fcfct3, H12fcSt«fc5fc, fl#A**16-l, 16-2©A», 
•Otf-y>X^mfflb^>^X^, TOiPftWFT40-l, 40- 
2§#At§ttfeC, £ft£>TFT4 0-l, 4 0-2^-hS^7>K 

20 uT, ft 16-1, 16-2 fcttfn^^lC si, Cs2^ 

ffiT§^> AWrX«JBEfgVb i a s Sii^^^Tn^ P?t^TFT4 

E0«fc3fc* m^F^-rA'tH^l 5 A- 1-1 5A-m, 1 5 B- 1-1 5 B 

aP^tWFT4 0-l, 4 0-2^It:ifj-, tn6TFT40-l, 
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4 o - 2 ©wp /l p cttts nit, mevm&ffiywm&tm 

^©S&fccfctK ^H^AHI^l 5 A - 1-1 5A-m, 1 5B- 1-1 5 

5 ££>fc, m2^MSi(DfficD^W[|i:bT, HI 1 3 fc^"T^^^5 d <h W 
fgTS-So 01 3\zm*r&5\z, ^©iCWJKiST^f^^h'J^Xi 
01 KDmmztWPiX, x-^iHl 3-1-1 3-mS^T2 
^««©±TWffifc5 i -^5»P^-<^IiI8&l 5U, lSDSSSbfc 

10 7K¥X^-v^l 8U, 1 8Dfe^^(Z)±TM#JfcSHa$n5^ 

5ufcMiT2*©ntxA«i 6u- 1, 1 6u~ 2mmzn, TI©T- 

^^H^^A*0S^1 5Dfc^bT2*©m-^A^«ll 6D- 1, 1 6D-2^ 
5U, 1 5 D^n^tllit^T-^ii 1 3 U- 1 ~ 1 3 U-ra, 13D-1 

~i 3D-m(Dmmmmi 1 (Dmmom^o^^mtsrc^, &^-?mi 3 

U- 1 - 1 3 U-m, 1 3 D~ 1 - 1 SD-mCgi^t&O, ^(D^-fc^ 
^-^^©Mfl^^^K T&V* Htm.. 
20 ££>Kl> Mffifi±^iT^tTifil 2-1-1 2 -n^lWIUf^l^r 

P#Fh1£ 2fgk:Ti§-§fcfe> T"^I13U-l~13U-m, 13D-1-13 
D-mcD»^, x-^&F^'f AfsIB&l 5U, 1 5 D^©x-^#^^^©Sj 

25 
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©H^F^ ;t0^1 5-1-1 5-mS^^2^f»«JjC^§T ? ~^^F^ 
-f/tHMl 5' <Z>nffi\*7<ism&l 5 A- 1-1 5A-m, 15B-1~15 

5 0 1 4j&>&9ie>J&>&<fc'5fc\ #WK:#3*SEF^AI§IB&«, 4^©TFT4 

TFT41, 4 2£NMOST$ij&U TFT43, 4 4 £ P MO S T#|J5£ 

TFT 4 l^OV-^^ftifiSn, ^0FH>^T^I1 3fc&SfeSn 
10 TFT 4 l<Dff-h£tf7>\*£.<t>WlWZ* ^tA^>^C«$tlT 

Vi5 0 TFT4 1©y-FC«$6t: 1 TFT4 2©^"M5i^TFT4 4© 

h w >^n^n^M^nx^§ 0 tft4 i tTFT4 2 tttaa^UTM 

15 TFT4 2©V-X«ii$nTl/^= TFT42©FH>. TFT43® 
H l/-f «fc^T F T 4 4 © V-7^®fcfti»Snt^S. TFT 4 3 

eA^f.tl5. TFT4 3®y-ht(t H 2 ©##&^0jWf 

e B^^§. 

20 ±HB*^©*»Eb'9-1'^IiI»©IlI»»f^tt3ViT, 015 (A) ~ (C 

jfniM \*7'(rtm&'^<Dm&&frftfcte% 1 ©##&^wff^w eA, 12 

$tB£gftl£tB£ ClO^filT^ ^fA^ii 1 6 tlffi I w©mr«c 

25 S£&*rr5££K:J;lK T F T 4 2 T F T 4 3 SILTf tE^ti I 

mn%° Z(Dt%, TFT42©$*-b • HK>IBSTFT4 4l:«tott« 
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Wfc:S*&£ftTV>5©Tf (3) 5£#j££U TFT4 2}»M«TS. 
LltifioX, TFT4 2 0^h'V-XlBfcH (1) kfrlSEJEV 
g s»5. 

5 L<te, 2gT\ m2©##^iWWfll-%weB§]S!iV^;VfcbTTFT44*# 
M^*Ji1-§ 0 iinfccfct), TFT 4 2£>y-h • V-X^fc^Dfe^jBEVg 
s#^/\°>^4 5l:ioT§^tl§o 

fg 1 0##&&fljfl?<»-i§w e A&il/^tbTT F T 4 3 £#3t® 

TFT4 1 tTFT4 2 htf*#jl&8l£n£ £ tX\ fiU>h$.7~ 

15 HJJ&£^$UTV>5fc3£>, TFT4 1 mmm^xmftVT^tlU, TFT4 1 

%mn%nm% (2) ^x^xzn, zn^tfsit>%^-^mi s\zmn^>nm 

^£0, gl4ti^«}l i4fc^«t^l: 1 «fM©^T##^ 

20 a^Ttfe^ 4 5 oiffiftfcs^^t, m%&&nf£ntftmztt,ffl'? 

§ISITt-^I1 3ftKtt"r*««***r*. C10»flsfc:*5V>T\ TFT4 
1 tTFT4 2 <h^^l3fi$n§^^T\ cn&TFT©^l)SM^b^VMit 

25 t*5m*MTx-#$§u 3 scurfs 
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mmt, TFT 4 1 £TFT4 2<D?*r *)VmVT& )V&L<DfStfe\Z& 
MfLtil, TFT 4 li:TFT4 2tTW/LOlSfKtntfttMiSiE 

5 i wtmmnm i d^K&su tft4 2®w/l^tft4 i ©^-nj; 
tmffinnmm c s 2 s z t*m l mm f :M n 

10 B&te, TFT440gfiWEI14(O0KiS&5mfe5. T&fc>t>> T 
FT4 4H TFT4 10^"biTFT4 2 ©£*- b t©|HIfcSitt$nfc»^ 
ISB&l&ft^l/Tfci:, 01 4CDIU^cZ)±l^i:lwItI©i(j^^pJtgT^ 

§. 

15 017(1 «^H7^AIlIK©$5tfl&0|HlKM*^*riiFK0Tf*S. 

mi 5©iiH7^f/«l 5-1-1 5-raSfdil2iIfIHIi>f-^ 
»F5^;iHn&l 5' ©WEF^-fMHIP&l 5 A- 1-1 5A-m. 1 5B-1 
~1 5 B -mfcl/T^^nS. 

20 *wfc^5*aEH7-r;iiHi^ mi^w^^m^n^ aih[s§ cm 4 s 

Ml 7 \Z&^T, TFT 4 1 © FH >tT-^ll 3 i(5KKTFT4 6# 
25 #A§nt^§. C0TFT4 6©y-h- HK>Kfc«TFT4 7AJgi$ 
n, ^©^- h t ttf 2 ©f f E^JiMw e B 6 tl ?» 0 TFT4 6© 
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y - h t tf ? > h* t (d m \z. * ) vy $ 4 8 &mm 2 nx v> s „ 
d) ©)®i&«gi^^sfe©t*r5o 

«Iw^TFT4 2^bTTF'T4 1 $^TFT4 6 SSttlSo £<3i: 
MTFT4 1, TFT4 6*, >f- h • y-X^fn^nTFT44M 
10 tfTFT4 7t«l;oTfi»SnT^50^ l^nfl^TijfW £ 0 

T4 1 MtfTFT4 6 • V-X^fc^l3fe*ffiV g s tf**/V>* 

4 5*5J;tK^^A 0 ^^4 8^J;oT^n^n^$tl§o Sfcfc, Hi 

is mi q tfim%,mzmmzftz><DT\ ^omtm^A^mi 6%fti>xfl\<D%m 

T-"^^.WMfPffi^d eSUSk^Vt-T^o TFT41®y-h-V 
-Xr H imffiVg s &3r*/^>*4 5l:ioT^i$rLT^§©T, TFT 4 1 W 

tmmmxm^Lx^nu, tft 4 l&mnznmt (5) ^©ss-^s^ 

#§^^mr^ I w^-^iS* l 3 <7)KM2HE I d fc— Set"*. 

TFT4 6©ffffll:^^Tpmo HI 4 ©@g§^43^T«> t&5£L, 
fc£5£> f^iUlw, x-^SU 3©K»«i«I dl»TFT4 1£ 
iot^^OT, (5) 5^ (6)^i?)Iw=IdrvT^t fcfc'U 
25 ^WiTFT4 1 ^gfgnsm^I ds^, M»:^^TKW> ■ V-*M 
i£Vd s Ctebf^^bf^fe^. 
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5 ^fr^S^a— h^^l^H"^ FI/-f>©tWt^« 

Ids=/iCoxW/L/2 (Vgs-Vth) 2 

10 X (1 + AVds) (17) 

)9:5H^T?S$n, H W > • y-XlMJBEVd s tMTSil^fc^S. £ 

THW> • y-*M«JEVd s^-TfttttU^ tfMiillwiOLE 
D£iffifrl5«&lEI d r v tte-Wthm\ 
15 ^ni:Mb, 01 7©lHlK©»f^S#^*. mi7(DTFT4 6(Dmmz.&B 

OTSlHt© FI/^>tfi:©^il^l^ TFT46©HK> - y-XRBfcffi 
Vds^f<feD, £ft£ (17) itSTB»nH •^^tKS&NFt 

~e^-h • y-xia*jEEVg sMT^ife, f w> • y-*iffl*an d 

^TFT4 1 T0H±HT^f <^D, *fl)FW>i(S: (TFT 4 6 0 y- 
X«l£) ^±#-T5. d©*^ TFT4 6©y-b • y-*M*JEVg s«/h 

ffi&thT, TFT4 <«itSi:^tf, TFT 
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£©Sjffi*«kO &<frt>1*£&&K:te > TFT4 1 , TFT4.6^HFW> 
5 • V-XP 0 1«j±Vd s £*frs FH> - V-XITO^ I d s ©ft#ffi§/h£< 

^HCttTFT4 1, 4 6^tf-h • K W>F^0M£nTV>3©T\ 

io (Dmmz^ti^ f-^ii3«n^isid{t TFTcw^e^ttj; 

[£ 3 

0i8n, *mw<Dm3mmMn\zffi%72T4^hv?zmm*mm(DM 

- * m H ^ AHIJS©#^ K: » S o 

©mss h ? <i nm$& % ^ ^ w & © \ztt l > niiitHf- * #i h ^ -f /t m 

20 9 £L,T*ffi*#fc*S©*ffiF^A|in» (CD) 19-1-19 -m£ 

I^tw. «j£$#&^©ii^l^'fA*is& (KT, mz FiIH7^A@ 

g§j <hff3T) 19-1-19 -m(t #m^^x-^HI 13-1-13 -m© 
[8£ 6 ©K^] 

25 t-^J6H7^A|UK1 9^^-r§*i£«^E^®^H^-rn 

nn&i 9- i-i 9-m(Dg;fcmm^M%m?m$&mx&z>o *«eh7 
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9-1-19 -m<D&X\t£<lfiV>^&1&J&£'fc'oTteZ>o 

1, 5 2&£tfl'D<D*'rAz/?5 3^6*J**nT^5. TFT51H 7 s - 
^®13t^7>Ft©F^lSH$nTV^ D TFT52I1 TFT51©^- 
5 hcHf^A^ltl 6 £©IB!K:&lfc3nWS. ^/^53ft TFT 51© 
^ht^7>Fi©^H^^nT^§, ^©HfSSSMTtt, T F T 5 1 , 5 2 

SNMostisEiTt/^^ ^n«^jTSoT, unfcHt&ns *> ornate 

10 TfliJEEO^*BEJgVStC«fc^T^^5nS^^« , r»S. itx-^s in 
##&#fM1ifI-^we th 
mAAil 6K:mjBEVwSWJn-rst, TFT5 2^^BT&5fc#K 
TFT 5 1<D?-Y - 7-X|HHtJBEVg s^fSWVwi/^. 

15 /V>^5 3££^T&f#£nS«, TFT 5 1 mmmm^WlfthT^tlU, TF 
T 5 1 %ffitl%mm I dtt, 

I d = //CoxW/L/2 (Vw-V t h) 2 (18) 

<hft£ 0 Ife^T, ItMDtVwiCiotT-^ll 301IISI d§ 

20 il 8^1-7^r^7^bU^Xl«tti:^^T, x-^I^F7-f A^IH 

7^-hSHI2 0 (A) ~ (G) ^tkTo ^OSfr^ttS^WtC^BIlOW 

, h^k eii 9 tmm^mz\m-ftn%tti;^isT^2>o mn\z.i%&mm\* 
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TFT 5 7 tioTTFT 5 1 <Dtf-h ' H W >&ffij£©$WM&Wfc:$§i6&£ 
tfSS&fls&fro&tt TFT 5 lCD^-hiff-^A^IIl 6i§r^ttM 
4^/V>^ 5 8 fci^T^*J!g-&$^SII^&^5Ili:^«fcD, T F T 5 1 CD L 

5 te&V* 0 ETFKl, 02 3 (A) ~ (D) ©^£>£^Y-h&m*T*-©JM*: 

TFT5 4^>«^§tf, Uty hTFT5 7 <D*f— Mc iff? 1/ 
WJ-fey Mf^ r s tm§^tCJ:oT^TFT5 7^«tt 

tst, t f t 5 1 (Dtf~~ h ' pu^>&mmmzm$&%nz>&, z\ot^ 

10 TFT54!jJt>ttiT*oT, r-^&TFT 5 4MrJfTFT5 1 St> 
b T ^ > K K: IrJ/^o Tt^^nt^ £ 66, TFT 5 1 0$*- h ■ V-X^l 

TFT 5 4©^-hfc^e>n5Wftff#d e m&U^)l\Zfc% Z. t \Z 
J:oTTFT5 4^7«^l.i, TFT5 1§HWm 0ffe©^ffi 
15 &rabfeti^ifnfc/5:^c Z(Dt%, *©HU"T*>-y-MIB^TFT5 7 
«toT0IS$nTVi5fc«e), TFT 5 1 CD H h 
ftTbTV^, f©WTFT5 1 ©bff^fltV t hi^ofc«$TO. 

tft 5 2 0^-h\zmu^)V(Dm^^mfm^wemm^n^ 
ztr\ imxtimi 6um%.<Dm& ewras, ^>fi^;v) tsnw 

(g^XWIl 6 ihTFT5 1 ©y-hiitt, x-^S^&^^A 0 ^ 5 8 & 
^bT, SP^ft^T^SftT^Sfcat). +tA°^ 5 3, 5 8 CD^ifitS 
Co, Cdtt^i, TFT5 10^-MffiU«Efe 
25 AVg = VwXCd/ (Cd + Co) (19) 

fc*(t±#t«, m^mmvw<DWMm\z\zv g=v t hT$ofc^5, tft 5 

36 



WO 02/39420 



PCT/JPO 1/09735 



Vg s =V t h + A Vg 

= V t h+VwXCd/ (Cd + Co) (20) 

»JWf^ d e § ^ § £ t \Z £ ? T MS R T F T 5 4 & >#tB i *T n T F 
T 5 l i:i^TT-^il;Witi§, n<z><h£s ^oilildS (l) & 
(2 0) ^6 

I d = |iCo xW/L/2 {VwXC d/(C d + C o)} 2 (2 1) 

io frtez (ur, z.<DWjft*mmW}fttm?z) . (21) ^sb^ivths 

^£&t^ Igi&mrlfg I dttTFT5 lCb^^fV t h © fc£ & ^ £ 

15 /V>^5 3^X"^#^^^^Y/^>^ 5 8©ltiMi:^7>Ht©^Hti$ 

20 >Ft© M JIM* bfci^85i:il:«fcD, ft #«JEE V w & EM bfctCTF 
T 5 1 CD^-h • y-XHIflEVgs*JggV t h + VwT^5ns. Tfcfr 
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eras, ifv>Y) towic^nfex^fy^ w^tfTFTs 9#Srfc 

5 d) (DZ't $>tf7-v-h%m*Tmw?&° v^yhmi^mzu, 024©® 
mntmtmz, tft 5 7©^-hfcsw*;i/0U-fey Mt-*t r s t %^xz>z 

il:J;^tiiTFT5 7$t>ttI(lt§oit, TFT 5 1 h ■ H V 
-f ft*. 

TFT 5 40^"hm5n5Ili^de^l/^tfj;oTTF 
10 T5 4^7tl^§i, 02 4©IHi^Mi^Iil^, TFT- 5 lO^F^i 

F T 5 2 CDy- h KI^X. 6 ft£##&*ffifPfI e m&UDVOlii t) > 

ftt>^::$TfcfcttiP£ftfcTFT5 9^U-fe^ Hl^r s t t<J;oTt>tli 

15 Cfe^o 

Ut«y h§# r s t^fiWt&SHiT?, TFT5 9ttt7^I 

M#*JBEVwj&*I£Sfrl^>>>X*5 KDtf-hlZfcmZtl, • 
20 f B im)±«H2 40HlWt|i3ifc. HEfcV t h + Vwt&S. 
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3(£>Uiry h^ff jf-^A^^l 6 5 

(A) ~ (D) ^^TJ;^^, x-^i»K»liI^0^#«JBEVwcoe#ji^ 

H2 7ft *fPJ©ff! 4 $mWM\z\%%>7 ?7-j7^hV2 

9 ' ©«riGfc*S„ 

» 1*5 -task 1 9&i% t m<DXEm j gTL&mnm\*7'( nmm (cd) 19- 

15 1-1 9 -mHioTifiESnTl/^OWlT, ^JfiJBIBfcfRS 7* 

*MflEl*7<;tIllKl 9 A- 1-1 9 A-m, 1 9 B - 1 - 1 9 B -m, 19 
C- 1-1 9 C-mfcioTiJ^SnWS 
fLT, 3^^©mj±«^^^M«^F^<AIH^l 9 A- 1-1 9 A-m, 
20 1 9B-1-1 9B-m, 1 9 C - 1 - 1 9 C -mt IT, ft^LfcH 8 ®&M 

>^FJf^©fflf H 1«m6!)^»$i§:^SIj^^ffofc:^> TFT 5 l(D^"htlf^ 
AMl6-t^§ig^$t§^it, TFT 5 1 ©L£Vift#fcf S^Tfe, 

mwinmw & e> ^ ^ & ^ «t -5 £ l fc f 5 -< a hik^e ^ & n s 0 

25 f|JBE#i*&^m^F^ni§I&&x^ 
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•fey hijf^ • • W»»f^©3aiBO|frfp5£«ID3g'r itlUoT 

ITU fc^glM^Pfclfc^T, 02 8 (A) ~ (C) \Z^t&*)\Z, 3 2*1 

10 ^iX^^^H^^A|IIi^^l^(Dx-^^fc^^T3^^T^^^> 

1M £ Mz £ ^ T 1 %m (D H ^ -T AIH^^ U ir y h W]fc £ , ffi © 1 ^ © p ? 

tbf^^C, &*©M^1^$I©^D#;LM^ (1H) &»^Tdi^nJ 

is cm 5 mmmmi 

mi^-r^uy^mx^v, m*. mi tmmw^zum-n^u^x^v 

20 im^LT, ^A^J^l 6 ttf9>Ft<Dm\Z, fj^SNMOSh7>y^^*6 
(LK) 5 5Siib&M«i:UTViS. 

^u^Mzte^x^tct-tzt., ^(Dmmz raj £«^&tf<D£&^R#iw 
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mmz&^T, TFT3 lti^TftfXAilftl 6 0*10 8^^^6^ 

5 TFT 3 1 ODL^Viffifc^St^a £<tT££ 0 E0«fc3fc:, i#A*il6© 
SETObTTFT3 10bfVifiifi»5t 4 TFT 3 l©-r>t£-^> 

fcttNMOS b7>^X^^tL, W»MEVgtLT^/H7X& 
TFT3 l ©b#Vittili»k:*^Tfex-^iR*ffi^Jt«Wi«3ik:<STb, ±$ 

20 ZtllzMLT, EI2 9£^T£5£, U-^if 5 5ilTNMOSh7>y 
^©U-^*-? (LK) (09*.«, fc©^# 

25 ^©ct-5^, 6 tmmntiLtcDmfcv-zm^s 5^st§t 

$ > 5 s - ^ B H 7 -f A ®i& t L/ T EI 4 © J; 5 t © F 9 -i ft 
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Tte&<, ftil©1t^»^&&M©P^AIII^ »S^H019©i5)5:iEi 

m e 

MOS h7>^X^^6fe^^'J5 : t'-^If (PC) 5 6*gS«Sbfc^SWm 
m^F^-f A'HIgS (#l*.fc£, EI 4 ©*!£-) ©TFT 3 1 © b£V>ffij&* 0 Vg& t 

»^ tft 3 \fe?-?mi 3<DMmm\z-*y^mtt£r), m^mmm^n> 

25 §lltl0«t^§ n 

^mMmwjzi%%72^jy^hvz7smm^mwx\%, 3tmm 
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miiVd dt(DWz, 7°U^-V-v^5 6ibTPMOS h7>yX^S:iI 
tLTV^. t0/TOWfc,fc?T, i#A*»16 0«ff*tTFT3 1Ol 

CLONIC, ffl|#A**l 6tiE*SVdd tOMK^U^-V-^*^ 5 6£ 
5 6iLTft TFTTiM^utfe, T F T7o^7 £teM^Mp a nT 

20 bT0l 1 01 W h 7 >yX^ t > T 
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^=ta b u ^xmm^mmz^x, mmmmmmm^xm&vMx-R 
fc^tiL z\ti\zx<o, &mmm&^<om&®m<Dm%&&*mm#i\zxft 
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5 mm * \mt%> o & mufiBm §nt^§ m^m t , 

m\mmm-mmLtz.m.mum^mtmwiif(D^-^m(D^^\z^ 
^^z.t\z^^T^mmmm\zMrmimm(Dm^^mm^n^mm^t. 

10 f^tl, 

& ft b T Iff 1 3 Hi m 0 & © & * % 1" £ £ \z J: o T M ft if # © » •£ ii^Sff 5 

£ SEftBP £ # U £ <Z>£&8&T£& L felt J£ £ 8&BBff#fi& 
20 - £ £ T 3 3HB«©T^T--f^bU^X SHH^go 

MIBlIft^^m^©^T^$nsctK:«fcoT*0y-h • 
25 ffffB^^teU ftffB^l©S^^h^>> 5 X^©^"h • y-*na£ 
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mmmmmt, mm*^/^?<DUwmmz&^xn$m$k*<D^- 
z. t t?z> m$tm mmor^^^y^vv^x mm^mmo 

io mmmmmmt, mmmmmmrn'mmx^^ian, zonm&nm 

izximhrcmB^mmiz^mhxmtm^^-^mo^^izimr^mm 

mtmm^tmtmmMmzmmmm^m^m't^nmmt0m\z, 
is mmmm{m^m^^mzmmmxm^r^^y^~^y7,mmmby>"j 

tt^tmr^T^ yv h u ^xs^itc 

mm{mmum^(Dmxwifazn%z\t\z&?T^(Dtf~b • y-x^t 
20 1 Cl^* b 7 >yx^m, 

tufSf&j#TO, tfifBmi©«#^^h^>> ? x^©y-h • y-xrwfc 

25 tfiiB^i (DmR®&h7>vz$tffimmm®mzffimmmmm*mffi 
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z. t ^wmttzw^m 6 mm® r v^a h u o xm^mm* 

9. ffif5?f»^ 

n <h & tTsit Mm 5 iBm©y ^t-^ y v b u ^xi^gt. 

12. fufBMHI^ t&fBUl, f2©i#Mb7>yX^tbTg^ 
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1 3 . ttiHBiKfj]®^«, friBn«ii!fa&x**rsfii ^AAi^ffifBfg i 

h y >^x^ t sgjiRSfcttjSiiffsJi i ©x-r y ^^t, ttrfBH i ©it 

h5>yX^0^h i tGpB^ 2 <D*#S&& b?>>?X^0^-b££& 

14. MfBratH^^T, Mia^i©m^-^h7>> ? x^©^^^;ni 

£ i ^#^<tT§w^ 1 3 mmorzv-j b u * ^m^mm. 

1 5. tutB,»tn^«> tfrfB^ i cDx-r y^m^tmmmi(Dmmmb7> 
>?x $ tomtemmzntcw, 3 <Dnm%$k b?>i?z?t, mmm s omm^ 

mmm 1 b ^ >^X^fuf3Jg 2 ©X<y J; a , s 

rcitifB^ 3 <D%fm& v y y^Tsfifimtm 3 ©x-r 0 , f 1/ 

y-XF^iffBltl (DX^^^^^SUTtufBHitW^^^^Tf^^n 

ji t & #m t -r * 1 1 <d 7 v r- 4 b u # x mm^mm □ 

16. Mf3mi:*(7)x-^^^-^^^&tafemmii©l&l2EiJIlI^^^ 1*1-© 
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5 ttS^fttS H^St 3 mm<D 7 V =r A 7* V h U 7 X MH^Ugo 

1 8. fl&HBBK»0B&fc£V>T, 

n-5 SrffrWfrttT % ffl \z , jf&fHX -f y flf^H^tiS £ £ K: J; ^ TffiiB 

n t^tmtt mmm 3 ts«©r 7 v b u ^xi^st. 

2 1. fufSMIH^fc^ l*©r-^i^^T2^1f«5n, 

25 D&Mfr? 

Z. t tt 2 0 SEm©7 # 7V TV MJ 7 Xl«i. 
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22. mmmwimffin, i*©T-^i^^T3,w^t^tsn, 

5 23. tfffB«iHi^^s^T^h7>^x^^ Mtmmm^m&irzhy 

zt&mkttmmm 1 wa«c©y 7*v h u ^ xMS^g« 0 
2 4. Mt2®ftif^ ; £A^-r§m^A±jii<hFjf^©m{i^^©r H itU"^*i i 

^^©mfe^Bf^©^^^^^.^^^^^^^^ 
15 2 6. mmm^^hv ?xmz.mmznz>tt%\z, z.n^^nmn^m 

20 IT^T, 

3i*$nfe^ i ©m#$)ii h ^ t, pw>^-h t^sffisnfcttJB 

25 »n§utiaoT^o^-b • 7-*|Wfc*JE&&£T5!&2©m#$!lt: 
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^ni/$t, if IB * * A° V * T? © © ftSB S f§ 3 © « If gfrU b 9 

2 7. fufB^lilII^K::m;t£j!rjfBm^ 

z\ t zmmttzmatm 2 6 tmor ? h u # xsiiii, 
15 28. Mts-f >t"^>xfifflh7>^^n tutam 1 o%m^ v 7 > 

2 9. ff]|B^>t:"^>X^mfflh9>> ? X^«, MfBSKSjIIIj&&K:fg!tt£.frl 

3 0. fufBiC§C*©x^ 

fufB<>t: 0 --^>x«ffl h7>>^^ 7*uy ^ft©it§:©raiif 

25 ££&#8fc£-r5»3£E2 7f3ic©7;7 7V 7^ h U ^^I^gfio 

3 1. Iuf3«0^«> MIBmi, m2CDm#^^b^>> ? X^<hbTl^-© 
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tu 13® m tM ©^ 0 K: tefufBII 1 & £ tffg 2 © X -i v ^m^Wi 
3 3. ffilBCMrlirK«, «HB«S1. |20iMh7>^^iLTS^ 

15 Miami, !2©i#Mh7>^^fi #^>h^-iu5&£-j« 

tuf3®#'M©^o^^^»tiffBmi fc«fctft&tB&2 ©x-r v^n=f 

25 £ £ SttJfrB 3 3 1B*£07 ? 7'V h »J 5? XM^Stt., 

3 5. f&EMMKl&^T, tfff3mi©m^^b^>vx^©^v^;^i 
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15 37. Bi,^2©«®^j;0^ne,«sr H it^7 I 6ii&^^^iii§%i"^^ 
ism ft* © x - * n© * k s em t £=rr s 
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40. mmmm\Bim\z^x, 

mm&mm, FH>^-h £#«fci$ n&^ai ts^t 

15 z:t%miktir%tmm 3 913*607?^ y v h u ^xsm&xi^ 

20 iiKT3?tfc*0««^ 
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10 «E£3&£*r 1 b 7 

15 mm 1 h 5 it»EK»iai»te:WWlB«1(lf«ft«»& 

20 43. ifff3-r>t:"^>x^mfflh7>> ? x^«, Mis^ 1 ommj}^ h 7 y 

^<h^'#^i:T§Hf^lB4 2 IBicOT^ 7^ h ij^itllk^ 

4 4. MfB^W©x-^^^^^BnfeMI3TO0^^D^^^^tlT 
25 43 0, 
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T5 4^bfcMi:^TV^. TFT54I1 T-^ll 3t0TFT5 
dODH^JTfe, TFT5 1, 5 2, 5 4 £NMO S T?*#bT^5#, CtUi 

5 . — Mot, e:n^Hl5ns%>©T?«^^. 

d e IflSiSnST F T 5 4 Sgfilfci^SSS ^ t Hi 0 , ^^H^b*7-f 
A0M^T@1, 0 8, Ell 1 abSVittHl 2 tSt<k5fi:7^f^ ^ h 

^-f aih^2?ij (2^^) mmznT^zztfrz* x-^^F^-rnnfs^^ 

[fg 8 HPJ] 

*«Eb*7-f/1HIKt?tt, 02 1©m^tC, TFT51©y-hfcHK>fcOH 
HM^tlfcUiry hTFT5 7 TFT 5 1 C^htTFT5 2 0V-X 

20 §o 

<D&2L**rt*S&5 3\zUmti, ^©#i§nfcilEfcS^^TTFT5 lit* 
*#tf&t><£, (1) 5S:Ht5e-3TB»*««««6^*, Hfc0fttt£»fa*W 

25 
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£t&'w$At'tz> tmm 4 2 mm<D 7 9 x 4 ?v b u # % §u mix v & 
10 4 6. mmmmmm, mmmmm\±^%\m\+>mtm?>m 1 ©mi?- 

U Lfr3«fBfgl<E>;W 

CiS#ftfct5 W^iS 4 0 IBS CD 7 ? x ^ V h U * X 1! tlx 1/ # 

47. s&flB«KSfria»«. t&fBBi, mmm2(DnmJ}^byyp7,^thxu 

dtft^iifi 4 0 E* O 7 * 5V 7^ HJ * X & W«X U 2 

25 4 8. taf3,|gij|H^«> tufB®#1f $g£A:£1"Sff ^A^H^ffifEU 1 CDH# 

h 7 >>>x^ t zmm^rcmmtzm 1 ©x-f tfmBSt 1 
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if-g&n h 7 * ©y- h ttupBB 2 oiifM h ^ >-^x * ©^- h t &m 
49. mmmi, mmm2(DmR9mh7>'Jz$te&^T, mmmKDm^ 

10 ^©^^Wg/^^^Dfe*^ 

s>x* t ©rofcftttsn&js 3 ©«imm y^yvTsZh, mmm 3 ©*#s&* 
15 h ? >yx^0F h tom^mm^r^mmr^m 3 ©x< y^at 

^t, mmm3(Dmmmh7>i?z?(D?~h\zwmnfrm2(D*^Ai'? 

tufBH 1 ©i^il b ^ >^x^^tfrtam 2 ©x-f y ^afrffcj; D , * 

ffi1B£ 3 ©ft JUffl* h 9 > 5>X * #OTB* 3 © X y fc J: 0 , H V 
y-XHfct&fE# 1 ©*"f v ^m^^ffibTlufBllft'lf «#«»E©jrTMfc*&3n 

25 5 1. MIB»*©x-^^{3:^^&nfc:»M©MIB»tHl^^, |i3~© 
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52. mmmmmmz, mmmimmtmmow^^x^n, zoimm^nm 

5 z. t £ r § » #s 3 7 tam-cD r^T-r^vhu^xMx^ 

5 3. ftufBMm^£^T, 

is zl h&mwLf?z>mm 5 zmmcorz^^ h v&zMmmx-ui? 

5 5. fl&IB!K!&®&KJ\ l^^x-^H^O^T^^^r^f^^StlT^S 

25 H £ £ 1 1" S ft^I§ 3 7 fBfc 0 7 5? f << 7* V V U ^ X M »X 1/ ^7 
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mtx t*t& tmm 5 5 ib* <d 7 2 t a h u * * itix v ^ 

5 7. tufBIgiijHI^«, l*©f-^IH^^T3«ai^en, 

c: <h § #m i t s m mm 5 5 tarn© 7 2 t- ^ 7* v h u ^ x x v 9 

10 hnjl/^^^-fe>X^^gg 0 

5 8. mmmm^mm-%>v : 7>i?7,$\^ mtmmm^^m^^hy 

15 5 9. MfBMft1*^^A^t-§{«^A^^^m^©mii*t©f B 1^U-^*^ 

6 0. MI3Mft'ff^^A^T^ff^A^^<tHlT^0m^^t©f H 1fc, ffffBif^t 

^i^#fit§ 1*^^ 3 7 ism© r ^ v b u ^ x MMx ^ 
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